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CLAIMS: 



10 



1 . An optical scanning device for scanning an information layer of an optical 

record carrier, the rnformation layer being covered by a transparent layer of thickness td and 
refractive index n<j, the device comprising a radiation source for generating a radiation hemi 
and an objective system for converging the radiation beam on the information layer, the 
objective system being characterised in comprising a lens comprising a synthetic resin on a 
substrate, the total thickness t of the lens satisfying the condition: 



0.8 < 



1.18-2.28 



<1.2 



where FWD + td/nd<0.5 1, and FWD is the free working distance between the lens and canier 
and ^ is the entrance pupil diameter of the lens, where t, td, ^ and FWD are e^ressed in 
millimetres. 



15 



20 



2. A device as claimed in claim 1, wherein the total thickness t of the lens 

satisfies the condition: 

o.9< L±M±Ll__<i., 



.18-2.28 i7WD + -^ 
L ^d. 



3. A device as claimed in claim 1 , wherein the refractive index n of the substrate 

satisfies the condition: 



-0.05 <«-2,49 + 2.79 



where F is flie focal length of the lens. 



n 



d 



F 

\ J 



-2.28 



\2 



<0.05 



4. A device as claimed in claim 1, wherein the Abbe number of the substrate is 

greater than 40. 



i 
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5. A device as claimed in claim 1 , wherein the surface of the lens arranged to 
face the record carrier has a best fit radius satisfying the condition: 

NA ^ 

where if is the entrance pupil diameter of the lens, NA is the numerical aperture of the lens, 
5 and iir is the refiractive index of the resin. 

6. A device as claimed in claim 1, wherein the normalised optical power P of the 
surface of the lens arranged to face the record carrier satisfies the condition: 

10 -0.1<P<0.1 

7. A lens system comprising at least one lens for converging a radiation beam on 
an infomiation layer of an optical record carrier, the information layer being covered by a 
transparent layer of thickness ta and rejfractive index na, the lens system being characterised 

15 in comprising a lens comprising a synthetic resin on a substrate, the total thickness t of the 
lens satisfying the condition: 

0.8 < 

L18-2.28IfFFD + ^J 

where FWD + td/nd<0.51, and FWD is the firee working distance between the lens and carrier 
and (|) is the entrance pupil diameter of the lens, where t, ta, ^ and FWD are expressed in 
20 nodllimetres. 

8. A lens system as claimed in claim 7, wherein said substrate is glass. 

9. A method for manufacturing a lens system comprising at least one lens formed 
25 of a synthetic resin on a substrate, for converging a radiation beam on an information layer of 

an optical record carrier, the information layer being covered by a transparent layer of 
thickness U and refiractive index na, the method comprising the steps of: 

forming the lens, the total thickness t of the lens satisfying the condition: 

0.8< L±lttlJ__,<1.2 ' 



1.18-2.28 FWD + 
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where FWD + td/nd<0.51, and FWD is the free working distance between the lens and carrier 
and ^ is the entrance pupil diameter of the lens, where t, ta, <|) and FWD are expressed in 
millimetres. 



10. A method as claimed in claim 9, further comprising the step of forming an 

aspherical surface on said substrate by applying a synthetic resin to a surface of said 
substrate. 



11. A method of manufacturing an optical scanning device for scanning an 

information layer of an optical record carrier, the information layer being covered by a 
transparent layer of thickness ta and refractive index na, the method comprising the steps of: 

providing a radiation source for generating a radiation beam; 

providing a lens system for converging the radiation beam on the information 

layer, the lens system being characterised in comprising a lens comprising a synthetic resin 

on a substrate, the total thickness t of the lens satisfying the condition: 

t-l.U + 1.1 
0.8 < =r < 1.2 



1.18-2 



.28 FWD + ^ 



where FWD + td/nd<0.51, and FWD is the free working distance between the lens and carrier 
and (j) is the entrance pupil diameter of the lens, where t, ta, ^ and FWD are expressed in 
millimetres. 



